The demands have been met by using an exclusively designed small choked-corrugated antenna and a steerable ellipsoidal focusing mirror. Additional strong constraints on the system were imposed by the complicated three-dimensional structure of the magnetic field of TJ-II. The diagnostic was inclined toroidally by an angle of 26© , which corresponds to the magnetic field pitch angle at the respective toroidal position. A schematic of the DRS in a plane perpendicular to the magnetic field is shown in Fig. 1 where the vessel walls are represented by thick solid
can be found in Ref. [1] . The electrical backbone [2] of the conventional reflectometer, in operation from 2004 to 2008, is used. In the design phase, central requirements for the system were the realization of a gaussian beam with plane phase fronts in the plasma and the possibility to change the angle of incidence of the beam on a shot-to-shot basis. The effect of the former is an optimization of the spectral resolution, while the latter allows measurements of the perpendicular wavenumber spectrum S¥ k¦ § .
The demands have been met by using an exclusively designed small choked-corrugated antenna and a steerable ellipsoidal focusing mirror. Additional strong constraints on the system were imposed by the complicated three-dimensional structure of the magnetic field of TJ-II. The diagnostic was inclined toroidally by an angle of 26© , which corresponds to the magnetic field pitch angle at the respective toroidal position. A schematic of the DRS in a plane perpendicular to the magnetic field is shown in Fig. 1 where the vessel walls are represented by thick solid lines. The flux surfaces are depicted for the standard configuration of TJ-II. The microwave beam emitted by the antenna is schematically represented and is reflected by the mirror to the plasma. If θ is the mirror angle with respect to the equatorial plane, θ s 42© is defined which is the mirror position for perpendicular incidence. Henceforth, the mirror inclination will be referred to as θ l 2¥ θ θ s § , which is the launch angle with respect to perpendicular incidence.
The factor "2" takes the law of reflection into account. In the figure, the mirror is plotted three times indicating different launch angles θ l (-12© , 0© , 12© ). The system was designed to be able to measure with positive and negative θ l allowing for comparisons between θ l and a calibration of the system by searching for the value of θ s , the angle of perpendicular incidence. TRUBA also yields the parallel wavenumber
k¦ is shown in Fig. 2(c) .
In the worst cases (high probing beam frequencies), k !" k¦ % $ 0 08 holds, so the sensitivity of the DRS to parallel wavenumbers is negligible.
Experimental Results
First experimental measurements, recently obtained in both ECRH and NBI plasmas, show a Doppler shifted peak clearly separated from the 0 th order symmetric component, which has a lower amplitude in most cases. 
) and for a higher density ECRH discharge (|, [7] and shown to be connected to the radial position of maximum density gradient [4] , is confirmed and the results are extended by the availability of absolute velocity values. 
